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(54) ORGANIC ELECTRO-LUMINESCENCE ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL 
element having its hightransparency cathode at a low 
resistance and superior durability by constituting the 
cathode by an electron implanting electrode layer and a 
non-crystal translucent conductive layer and making this 
electrode layer adjacent to an organic layer. 
SOLUTION: An organic layer 3 containing an organic 
luminescence layer is intervened between an anode 2 
and a cathode, and the cathode is constituted by an 
electron implanting electrode layer 4 and a non-crystal 
translucent conductive film 5. Since the cathode is thus 
constituted, the electron implanting electrode layer 4 
easily degraded is protected by the non-crystal 
translucent conductive film 5, this electrode layer 4 can 
be thinned, and as a result a translucent cathode can be 
produced. The noncrystal translucent conductive film 5 
is preferably made of an In-Zn-O based oxide, which is 
formed by a spattering method or the like. The electron 
implanting electrode layer 4 is made of an electron 

implanting metal, for example. Mg or alkali earth metal oxide, for example BaO or the like. 
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[0055] ffi-?>®<35«fiECC*J(,>-CW. iaSK*«at-7<Dt 

i * {c 4> SieWtKgn 7^ ^ ;^ U -f i r S C <!: *ir t 
(0056) ^£*J. fiJiE®~0©«RRtC*Jl»T. 
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9 , ^fe3fe«RiR8-?>W«fe0B£B»5tre 0 W tt 
[0057] 

<W^E L^^-C!M'PSi>2 5mmx7 5mmx l mm© 
:tf55^S«l±«:, 1 TO* 1 0 0 nmOISJl-CStl^b^: 

1J- A 3 - 3 :>-;H«©^JWJ®W«U V - 3 0 
0 ?fffll.>-CSIJ1-i®t i ^"C 3 0 »Pai5fe?^ L 

[ 0 0 5 8 ] 'Xt^-C. C© I T 0»Kftt ^/-^J^SS 

rli)iS©*^i^^g©*tcAn. C©^S«:S3tig5 
nt:t,>^>s«*;i'^-tcisi<3«w. K^ffl€:5xio-' 

CuPc<b!«ie-r-s. ) . N. N" -tr;^ (3->5^jI' 
7xi;u) -N. N' --:^7x^;w- (1. r -t:7 

x-Jl') -4. 4' -t?T5> (OT. TPD<tBSi5-r 
■5. ) RCXS-*^ 'J ^-Jl'TJl'S^i'^AfK* (TJl-S. 

ttT, A 1 q iBSfBTS. ) * 
•5-n-e'*i2 0 0 mg'J'oA*!- */£:ffi!JOT?»i:7 -7^ > 
hK:«T;U5-'t'A- •J5=-'i7A^^ (L i ^a: 2*S 
%) ?:An-C4sl>/c. ctiP>©!i<-h*JJ;0*:7-r 

30 /C. 

[0059] $-r. iE?LaAfajllB<bl/-CCuPc«: I 
TOf!lgf^*^5;^S«K:2 5 nmPiSb. ;X«:02© 
iE?LiiAfftjiB<!:l/t:TPD?:4 Onm^.^L. Mtc^ 
3feB<tL/TA 1 q?:6 Onm^^L-fc, 'XK. Jl^fiicSn 
fcSBf*©±«:v;3;^«rt9[SL/. 7}\^%=-^ 2^-^)^^ 
A^^* 7 n ml^ l/r«^aA«®B«:?l5fiS3 -ttfe. 

[0 060] ^>:k:. ±iBK^,«Slgtca^3nri.>s 
SiJ©3[^«©SS*Ji'5'-«:SS^&S^L-fe '■> \- u/c. 
&4b. c©faK^»fiSfcnfc$$-c*4. ±fe. 89© 

40 h D>X>'N*-;' 5^ 'j >y«:<fc»D 1 n - 

z n -o^^aiijM^jfJfiS-ct Jc-^tciaitsnrt^ 

4. 1 n - Z n -05F.S?^b«^Jl?:J^^fi5c3•^^ifc^{)©^f- 
y•:r Hi. In. O, iZnOi^ieftiSSfet^-C* 
0. I n©Il^^lt C I n/ ( I n + Zn) ] «0. 67 
■c*S. c©K^<t©T;u=r>/7;^<!;^;'/x©ig^** 
>^ (««ltt?l 00 0 : 2. 8) *3x 1 0-*PaiAj: 

■ssr^iAL/. y^-'^v i'u>ytH:'5*2 ow. asse 

*SSCCgS0riaJ?2 0 0 n m©#^SSISB^»^K* 
ms-ltfc. ^t*i. I n - Z n - 0*»{fc«)lS*«#SS 
50 r^SCitt. I TOiS®*^«3n-Ct>ftl,»*5;^S 
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®?rfflC»-Ci:feil5l»©:&aK:j:0a®{*4JBlSO. X 

[006 1 ] 5 ^fc. mtiLfcm^(ov^f&y;iitmm<D 

6 0 n in©5lfc©Sfi^%t1-»Jl//<:i C 
[006 2] <W«E L^^^cr)fpffi>B!rieSliS««J©SiJg 

^rP'^/ctC^. 1 7 Q/Q-C^-ofc. ^LX. )SJ5*s 
20 0nni-C**fcS?). itlS!n«. 3. 4X10-'Q- 

c m <t<gigta-C*^ C iAifillg^ nfc. 
[ 0 0 6 3 ] ^XtC. I TOS^^raSi L. BUlB^NS© 

3. ImA/cm' ©SSKSSi^ScO. 
^WJcOaS'Jl/fciC^, 6 0Cd/m' O^ifiht 
fc. mt\t, A 1 q J:0^D/ciii&^5fC*o/c. M 
CC. C<Of!k^ii<SMi. 7 0%RH (ti^fSS) ©SB 
mtC 1 0 OBtraScSbfci C^. ^S^ffe^tj^Jt^aS-Cttfil 

[0064] I:b*SP9 1 

fctci^, I n - z n-ommimminm$-iii>i^<o 

( 0 0 6 5 ] ^©fi. 1 1 m^oij-mi^j^ '0 mwi 
E Lm^<oim=knmbtc tc^. mmKmit 1 3 o q 

/nV3f>-3tc. -e-Ur. )KJl3&i2 0 0nin-C**/ci6. 
itffietW. 2. 6X 1 O-'Q • cmillSffii?[-C*-2.Ci 
*iSilgSnfc. ^XK:. C©WtSEL^^«cmE?r8VEn 
ttH^fcit^. 4m A/cm' ©^flSSgg t ^^J: D . 
a2W3l««iffliJJ:0a8fJL.fc<i:C5> 6 0Cd/m* © 

-ytc. C©Sg^^*:^m4'. 7 0%RH©^H»{C 1 0 0 
[0066] «±©i^mJ: 0 . 2p:^?S©W«JE L^^ 

«, ^s©s?«i43!i^ii5<. f)^^^mii»fsm$¥^'s& 

<b*iSiS3n/<:. iC^t?. m^^?SAm@e©S5<t«:i; 
•3«ifeXI«*«*i;-5Ci*s»lP)nri».5. *^?«©WI5 

©i^^ens. 

[006 7] mmmz 

<mmE Liii^(Di'^m>mmm 1 -cffln/cfc©<ti^«© 
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S$ISrt©S«s^;W4<'-«:roO(^W. SS*i«:5 X 1 0 

ffitnJJDl^,^- CuPc. TPDRO^A I q*-5- 
n-en2 0 Orngf^Ata, S/cfitnftOJ^^ -f h 
CcBTJl/S-'i/A- ';5^'5A^ (L i am : 2mS 
96) ifeAnrteti/c. 
[006 8] Sf. CuPc«: I TO®|g«^:y7XS 
«K:25 nm^,3gU. ;^«:TP D*4 0 n m^SL. H 
tCA 1 q*6 0 nmllSUfc. 'Xtc. »RX$*afc8IIB(* 
10 ©J:«:vXi7^:tS:Sl/. X 1 0-' Pai^c?> 

S-CIK^?:®AU> ''^'y•?A (Ba) =felgJ¥l. .0 n m 
«^aA«fii®-C*SBa04}gfi£$-ttfc. tj: 
*i. Ba«. «S«tt5K:?¥?i-r-2)KSRt)KJol/. BaO 

[0069] ±i2K^.Si^{caie$nrc^s 

Sll©S^«©«S'J-oU^-fC»«€r=^jMU-b h b/c, 

K^ffittDCvi/^ ^D>X/^•^> iJ'j>y{cJ;') 1 n - 
Z n - 03^K{b«)lS«:}^fiRt?* S J: ^ CcSfilS nrt,* 
20 ^, I n -Zn -0?^^{b1?Jli=&J^fi£S-»i2.A:«)©i?- 
y--. In, O, tZnOtJj^e^cS^Eifei*^* 
0. I n©M^Jt C I n/ ( 1 n + Zn) ) »0. 8 4 
-C*-&o C:©*^fi!©TJl'3>**Xig?^^X©ig^;^f 
;^ ((*SJt-C 1 0 0 0 : 5 . 0) *3X 1 0-*Pa<bAj: 
-5*T^AU. ^";>i^ai:^*2 OW. SSSS 

4Sia«:i9:^i,-cigJi2 0 0 n m<D0^mmmmmmi: 

Jf$fiR$ -B-fc, ^c*i. I n - Z n - OI^K{b!^M*5^NSS 
'K*fflt>-C±gail5l«©:frS«:J:«3a®f*«:f^RXL/. X 
[007 0] <WtSE Llg^^fPiffi> C©S(jg&(C J: D 

-eur. liJl*i2 0 0 nm-C^-Sfc*. hbffital*. 3. 
2x 1 0-*Q • cm<!:{gffitn-C*.5>Ci*55g|g3n/c. 

[007 1 ] ^x«c. I TosKtreffii i^. fria^iiH 

3. OmA/cm' ©mfi£2gS<!:^c9 . 
)SfllJ:»3lia'JL.fc<!;C^. 8 0Cd/m' (O^ifiibr, 
40 /c. A 1 q J;0*D/ci^fe^3t-C4>-7fc. S 

c©^^?:;*;^*. 7 0%RH©#Hmcc l O 0B# 

[0 07 2] mmm^ 

<W^E LSg^©f'PS5>jl*fifi»l 1 -Cffll,>/ct>©i|5l«l© 

^m.^<DWs^t-)Vii-<<z.mn^^-t. K^*i4 5 X i o 
-'Pasrj)SEEL//c. j^cfc, «>e>*^i;A>[saf.«Kg© 

StnJjn?^.!j<- HC«. CuPc. T P DSO«A I q 
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tCttT-'l-S-CA- ';5^>?A^^ (L iSfi : 2Sfi 

[0 07 31 Sf. CuPc^r I TOIiS«gf^-7X« 
SCC2 5 nm^.^L/. ^^CtcTP D44 0 nrngggb. E 

A (Mg) 4nm/0-c, m^mmt 

■^VS>iA 1 q^O. 1 nm/#-ClllB#K:^ieL/« K 
J? 1 0 n m©^g^S^=•aA«iffia t U^t. 
[00741 ^^tC. JtfffiS^.Jti^aK:iSlS3n-CC»€> 
«lJ©*^«©affi*^l'5'-K:Sfi?ri^^b-fe f h L/C. 

z n -oi^g?^b«!i)!i*jfJfi£r€r^<fc^«:g9:<i3nT(,» 

I n-Zn-03S^t«^lBI*J&^^^+■5fc^^)©f- 
y^» h». In, O, <tZnO<i:*^6^j:-2>«5iS{*r* 
<3. I nWM^^tb CI n/ ( I n+Zn) D «0. 8 4 

^ (imitVlOOO : 5. 0) ?r3xi 0-»Pai^£ 

■&*-c^AO> <;>yHJ:^=& 1 w/cm' . S 

KaS?:Sia{C|9:Sl,TlgJ12 O O n m©#PSSSW^I 
Slg*J^fiS3ti-fc. Uis^ I n - Z n -03SK<t!^lS*J 

[0 07 5] < WISE Lm^omm> com^mic^ k> 

•S-O-C. )gJl*S2 0 0nm-C*4/c«t). ItSlnl*. 4. 
OX 1 O-'Q • cni<tffiiSln-C*.5C<b*5liiS.§nfco 

[007 6] ;xtc. I TOWM^^i H«fa^^« 

2. 9 m A/cm' <!: 0 . ^^SKS^iS^ 

®ffiiJ<fcOSIi8i]bfciC-?). 6 0Cd/m' (D^^ifih-y 
tc. mAt, A 1 q J:0^i;/c«ife»^-C*r>/c, M 
{C. COJR^*^*. 7 0%RH<DSfflSl(Cl 0 0«p 

«f^grt©S«*;l'i'-(c|Sl'9{^W, K2g««:5 X l 0 
-'Pa*-C«EEl/fc, *P>3i»DJ«>S^I»Sia© 
ffitnJjni^,^- h C u P c . TP DSO'A 1 q 

*a-e'n2 0 om&r-^An. s/cgetsnM^-f -s-^^i- 

K:«T;I/5-'>A- y^-i^A^ (L i^fi : 2SS 
%) 5:Anrtel»fc. 

[0 07 8] CuPc^ I TOfgK<^^:^'7;^a 

ffi(C2 5nm^.gL. >X«:TP D?r4 0 n E 
tCA 1 q46 0 nm»Ki&0/c. ^tC. m&^tXtc^mW 
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©±«:vxd'*l9:SL/. A 1 -L i^^«:|g/?2nmi 

[00793 ;xtc. ±fasss5g«iis{caie3ti-cii«. 

C©raSt^««:''ctiAi**-C*-5. ±iS. ««© 
*^««DC-7y^ Va>:^y<y9V>ifK.J:*) I n- 
Z n - OlfeK<k!Bj]g=&J^fS-e# -5 J: ^ {CtStd 3 ^^■Ct, > 

10 \ n-zn-ommimm^Bm^^i>tcli)<o^~ 
yy\'^t, In. O, tZnO tifihttitm^W-Cib 
*). I n©MT-it C I n/ ( 1 n + Z n) ) «0. 8 4 

:^ itmit-Cl 0 0 0 : 5 . 0 ) *3 x l O' P a i^c 
S*-CSIAU. ;!^>'<f 4";>yHi::>J«rlW/cm' . S 
SSS?rMSK:^U-rMJ12 0 0 n m<D$^^n^mm 

mK^rj^fiXs -e/c. >^w:*i. I n - z n -oi^mitnnmifi 

20 Ximi5IJT{Cj:0SgigO/c. 

[0080] s/c. B«^T-i£A«©}f5fiS;«:-:>t,»rii. 
iJa©E L5R^=^<Df^fi£:^K:tel,>r. A l - L i 

[008 1 ] <mmE L5R^©ifffi>Mia^Sfiwi©ss3t 

\ tmm«.v-cmis,tnmi^^tctc6. isq/d-c 

&r>tc. -ei/T. ]^;p*i2 0 0 nni-C*^)/c*, tbffiln 
«. 3. OX 1 0-Q • cmiffi^-CiiCliJ&iffiSg 

30 sn/c, 

[0082] -XV:. I TOSM^^i BulB^SM 
3. 8m A/cm' ©^SSSi^fO. ^^^BMaBJ^^ 

mmj^'onmi'tctc^. escd/m' 

(c. coSR^*:;*:^'!'. 7 o%rh®#HS^k: i o ob# 

[0083] 

40 [%IB©5a)^] :$^HJ©WtSE L^Tit. {gffitn*^oig; 
ai«©Bfffi«:*-r^>/c«!). i < ^^=^©ia5ffi*^ 

6ax*)tH-rc<k*«-c#-5. Se/c. W^MfttCffnS. C© 

^ ;^7'U -C >S <!: jg{cfflt»e>n5.. 
[@a©ffi#/j;3iBj] 

[gl 1 ] *»W©W«E L^^©-W©«»a«:7nr»i 
[02] 2t:«?g©WSIE L^^(C*JI,»-C. gt^^-^a 
50 «^©— ««©«fiE*jn-rWitBSr*5. 
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